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monqpsrut2v7wJx\ygz{n}|�~KyH�st2p�����|���n�v7n{x�ps~3|X��n}z�|�z7�gn}�2�\�2t7n�~
t2�|XtKp��,xHn{�2ps��rgn{xIt7w���w�v2�o�#pst2��|}�0w�w���wX�:v7n�rgxHn�v2psrH�
n�rH��psrgn{�/t7w���|�z�ps�spst-|Xt7nk|)��v-|X~�nA����n{�7����|��2�Jrgz7�Hv7w�rgw�yg�Fv7n�r\�
xHn�v2psrH�Kn�r���psv7w�rH~�n�r�t=��w�vF�7z�p�n�rut2p��z)��p��7y|X�sps��|Xt2p�w�rl�=��yHv
�2�\�2t7n�~ xHn{z{w�yH�H��n{�Ut2�gnOv7n�rgxHn�v2psrH�¡�Cv7w�~ t2�gnox\p��7�H��|{�
wX�Fps~3|X��n�v2�¢|Xt�~3|Xru�U��n���n�����£8pst�xHn{z{w�yH�H��n{��v7n�rgxHn�v���v7nA�
¤ ygn�rgz���|Xrgx¥v7n{�7w��syHt2p�w�r¥��v7w�~¦x\p��2�H��|{�¢��v7n ¤ ygn�rgz��¥|Xrgx
v7n{�7w��syHt2p�w�rl£J|X�s��w��k�=|��2�Jrgz7�Hv7w�rgw�yg�=t2v-|Xrg�2~§p��7�2p�w�r§wX�8ps~¨�
|X��n�v2��psrg�2t7n�|�x,wX�\t2�gn�z{w�~§�HyHt7nA�©�7n�rgxez��Jz���nFwX�g�2t-|Xrgxg|Xv7x
�|Xv-|X�s��n����7�J�2t7n�~���£ª|Xrgx«|X�s��w��k�K��wJz�|X����psrgz�v7n�~�n�rut-|X��v7nA�
�grgn�~�n�rut,wX��ps~3|X��n�v2���#pst2�gw�yHt�v7n ¤ yHpsv2psrH��|X�s��ps~3|X��n�v2�
t7w¨¬0n�v7nA��v7n�rgxHn�v7n{x	�
®rut7n�v-|�z�t2ps�Jpst©�¯p���|�z{z{w�~§�H�sp��2�gn{x!¬u�°~3|Xpsrut-|XpsrHpsrH�¯|
�7n�t±wX��ps~3|X��n§t2ps��n{����w�v±x\p��7�H��|{���#�Hps��n§t2�gn¨�Hv7w�x\ygz�t2p�w�r
wX�±ps~3|X��n�v2�¡p��9�0n�v���w�v2~�n{x²¬u�²|o�8wJw���wX�,�Hv7w�z{n{�7�-w�v7���
³:�gn:ps~3|X��n#t2ps��n{�=|Xv7n:�H��|�z{n{x�psr¨�H´\n{x¨�H��|�z{n{��psr�z�|X~�n�v-|
µ �\���3��w�v2��x¶��2�|�z{n3t7wUn��sps~§psr|Xt7n9w�z{z��syg�2p�w�r�|Xv2t2p���|�z�t7���
·�p��2�H��|{� ¤ y|X�spst©�3p��=ps~§�Hv7w���n{x3¬���psrgz�v7n�|��2psrH�et2�gnkruyH~¨�
¬0n�vqwX�±ps~3|X��nUt2ps��n{�}|Xrgx²ps~3|X��n�v2�¡p���v7nA��v7n{�2�gn{x²~�w�v7n
��v7n ¤ ygn�r�t2�s�§¬u��xHn{z�v7n�|��2psrH�et2�gn#ruyH~,¬8n�v#wX�	ps~3|X��nkt2ps��n{���
¸¹uº	»,¼¾½(¿ªÀ�Á ps~3|X��nOz�|�z7�gn���ps~§�8w��7t7w�v7�����-z�p�n�rut2p��zO�Jp��
�7y|X�sps��|Xt2p�w�rl��~KyH�st2psv7n{�-w��syHt2p�w�r3t7n{z7�HrHp ¤ ygn{�����Hp�n�v-|Xv��
z-�Hp�z�|X�lt7n{z7�HrHp ¤ ygn{����|Xv-|X�s��n��Ât7n{z7�HrHp ¤ ygn{���
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Ê z�p�n�rut2p��7t7�9|Xv7nU��|�z{n{xË�#pst2�°|¥�Hv7w�¬H��n�~Ìt2�|Xt9|��3t2�gn�psv
�2ps~,yH��|Xt2p�w�rg�=��v7w��Ët7w��2ps��n{���#�gn�v7n)psrut7n�v7n{�2t2psrH�K��n�|Xt2yHv7n{�
|Xrgx��2t2v2ygz�t2yHv7n{��z�|Xr�¬0n�v7n{�7w��s��n{x	�8t2�gn���n�|Xt2yHv7n{�)t2�gn�~¨�
�7n��s��n{�K¬8n{z{w�~�n3t7wU�2~3|X�s� µ v7n���|Xt2ps��n3t7w�t2�gn3�7ps��n�wX�#t2�gn
xg|Xt-|�¶et7w¥�grgx	�#|Xrgx�t2�gnU�7t2v2ygz�t2yHv7n{��t7wJwO��|Xv2��n�t7wO�Jp��
�2y|X�sps��n��¥®rut7n�v-|�z�t2ps��n}r|{�Jps�u|Xt2p�w�rË|XrgxÍnA´J�H��w�v-|Xt2p�w�r¡wX�
t2�gn{�7n9xg|Xt-|��7n�t7�,p��,n{�7�-n�rut2p�|X���F|XrgxÍ�2~3|X�s�F��n�|Xt2yHv7n{�¨z�|Xr
w�rH�s�O¬0n§�Hv7w��8n�v2�s�OyHrgxHn�v7�7t7w�wJxop��,�2�gw��#rÍpsr«t2�gnqz{w�r\�
t7nA´\tKwX����|Xv2��n�v,�2t2v2ygz�t2yHv7n{���ª�2�gw��#psrH�U¬0w�t2�o��|Xv2��n��-z�|X��n

�7t2v2ygz�t2yHv7n{��|Xrgx��2~3|X�s�/�7z�|X��n±��n�|Xt2yHv7n{��psr¢t2�gn,�-|X~�nK�Jp��
�7y|X�sps��|Xt2p�w�rqp���n{�7�7n�r�t2p�|X����Î�w���n���n�v��\t2�gn�xg|Xt-|K�2ps��n)�Hv7nA�
��n�r�t7�¨nAÏ3z�p�n�rut¨v7n�rgxHn�v2psrH�OwX��n���n�rÍ�7psrH����n���v-|X~�n{���/��n�t
|X��w�rgn,~KyH�st2ps�H��n,��v-|X~�nK�0n�v�|��7n{z{w�rgx�t2�|Xt�p��)v7n ¤ yHpsv7n{x
��w�v#psrut7n�v-|�z�t2ps��n,nA´J�H��w�v-|Xt2p�w�rl�
Ð |�z-�HpsrH��|Xrgx�v7n�yg�2psrH�,ps~3|X��n�v2��w���n�v:�7n���n�v-|X�g��v-|X~�n{�
t7wO|X~�w�v2t2ps��n}t2�gn}z{w��2t§wX��v7n�rgxHn�v2psrH�Ot2�|Xt§ps~3|X��n�v2�Ip��
�Hv7w���psrH�Ít7wo¬0n�|o��n�v2�Ñyg�7nA�CyH��t7n{z7�HrHp ¤ ygn��!Î�w���n���n�v��
�Hv2p�w�v}t7n{z-�HrHp ¤ ygn{��|Xv7n�yHr|X¬H��n¥t7wÍ~�n{n�t}�gn¥xHn�~3|XrgxH�
wX�ª�7z�p�n�rut2p��z��Jp��2y|X�sps��|Xt2p�w�rUpsr}t2�|Xt#t2�gn��9nA´J�0n{z�tk�2t-|Xt2p�z
�-z{n�rgn{���=v7n ¤ yHpsv7nU�2ps��rHp��z�|Xr�tq�Hv7n��Hv7wJz{n{�7�2psrH�«t2ps~�n�|Xrgx
yg�-n�v�|��-�2p��2t-|Xrgz{n�t7w��H��|�z{n:ps~§�8w��2t7w�v7����|Xrgx¨v7n��s�,w�r¨�HyHv7n
v-|XrgxHw�~ z7�|Xrgz{n±t7w§z�|Xt7z-��~�w���psrH�3�7t2v2ygz�t2yHv7n{���
Ò �2ps��rHp��z�|Xrut¥ruyH~,¬8n�vowX�3�-z�p�n�rut2p��z�xg|Xt-|��7n�t7�O|Xv7n
yHrHp���w�v2~U��z�|Xv2t7n{�2p�|XrÓ��v2p�xH���}�#�gn�v7n°t2�gn°psr\��w�v2~3|Xt2p�w�r
xHn�rg�7pst©�Op��±��n�v2�O�Hps����|Xrgx«yHrHp���w�v2~U��³:�uyg����t2ps��nqxHn�r\�
�7pst©�Ô~,yg�2tÑ¬0n°z{w�v2v7n{�7�8w�rgx\psrH�+��n�v2�Õ�Hps���Ö|Xrgx5yHrHp��
��w�v2~U� Ê z�p�n�rut2p��z)��p��2y|X�sps��|Xt2p�w�rq~�n�t2�gw�xH�=v7n ¤ yHpsv7n)yg�7n�v��
z{w�r�t2v7w��s��n{x	�9v2yHr\��t2ps~�n²�|Xv-|X~�n�t7n�v7�Ít2�|XtÍz�|Xr&�2ps��rHp��C�
p�z�|Xr�t2�s�c|(×	n{z�t¥��p��2y|X�sps��|Xt2p�w�rØv7n{�7yH�st7��£�Ù�ÚCÛ�Ú��Kt2v-|Xrg����n�v��
��yHrgz�t2p�w�rg�ª��w�vª��w��syH~�nk��p��2y|X�sps��|Xt2p�w�rl��p��7wX����|X�sygn���w�v/p��7wX�
z{w�r�t7w�yHv2psrH�g��w�vÂt7n�~§�0w�v-|X�\~�w���n�~�n�r�t/��w�v�t2ps~�nA����|Xv2�JpsrH�
xg|Xt-|��-n�t7��� Ò �s�=wX��t2�gn{�-n§v7n ¤ yHpsv7n9|�xg|X�Ht2ps��n�v7nA�grgn�~�n�r�t
wX�ªt2ps��n{��|XrgxUx\�Jr|X~§p�z�yH�0xg|Xt2psrH�3wX�/t2�gn{�7nÜt2ps��n{���
monÌ�|���nÌxHn���n���w��0n{x w�yHvÞÝ�yH�st2p��©ßln���n��à®~3|X��n
Ð |�z-�HpsrH� µ Ý�ßl Ð ¶/�2�\�2t7n�~Øt7w±z�|�z7�gn)v7n�rgxHn�v7n{x�ps~3|X��n�v2�
|Xrgx�t7w�|�xHx\v7n{�7�Üp��7�7ygn{���2�8n{z�p��zet7w9t2�gneyg�7n¨wX��ps~§�0w����
t7w�v7����w�vq�7z�p�n�rut2p��z¢��p��7y|X�sps��|Xt2p�w�rl�á©~§�0w��2t7w�v7�3psrËw�yHv
�7�J�2t7n�~â|Xv7n¨z�|X�s��n{x¥t2ps��n{���l|XrgxO|��7�7wJz�p�|Xt7n§|q� ¤ y|Xv7n,ps~¨�
|X��n)�#pst2�9�7�|Xt2p�|X�¾�0w��2pst2p�w�r9|Xrgx9nA´\t7n�rut µ |Xrgx3t7n�~§�0w�v-|X�
�0w��2pst2p�w�r«|XrgxonA´\t7n�rut±��w�v±t2ps~�n���|Xv2�JpsrH�Uxg|Xt-|��7n�t7�;¶A� Ò
�-n�t=wX�lps~3|X��n)t2ps��n{�:|Xv7nk~3|Xpsr�t-|Xpsrgn{x}�#pst2�9|K�2psrH����nk��w�v7nA�
��v7w�yHrgx²�Hv7wJz{n{�7�}x\p��2�H��|{�JpsrH��t2�gn�ps~3|X��n�v2�¯|Xrgx°|I�7n�t
wX���|Xv-|X�s��n��Ü�Hv7wJz{n{�7�7n{��v7n�rgxHn�v2psrH��t2�gn�ps~3|X��n�v2���!·�p����
�H��|�� ¤ y|X�spst®��p��)ps~§�Hv7w���n{x�¬u��psrgz�v7n�|��2psrH�9t2�gn±r�yH~K¬0n�v
wX�Üt2ps��n{�q|Xrgx¡yH�8xg|Xt7n}��v7n ¤ ygn�rgz��Íp��3ps~§�Hv7w���n{xË¬u�ÑxHnA�
z�v7n�|��7psrH��t2�gn9r�yH~K¬0n�v�wX��t2ps��n{���OßlwJz�|X�:v7nA�grgn�~�n�rut3wX�
xg|Xt-|�xHw�n{�Krgw�tKv7n ¤ yHpsv7n�v7nA��v7n�rgxHn�v2psrH�O|X�s�=ps~3|X��nqt2ps��n{���
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µ ¬¾¶ µ z�¶ µ x¶
ä�p�n�� µ Ò ¶ ä�p�n�� µ�å ¶

æªps��yHv7n ã�ç ��z{z��syg�2p�w�r¥|Xv2t2p���|�z�t7�kwJz{z�yHvk�#�gn�r�t2ps��n{�)��n�r\�
n�v-|Xt7n{xot7wU¬8n�z{w�v2v7n{z�tK�Cv7w�~è��p�n��#�0w�psrut§éÔ|Xv7n§�Jp�n���n{x
��v7w�~+��p�n��#�0w�psrut:ê�Ú�®r¨�g��yHv7n µ |�¶A���Jp�n��#�0w�psrut7��|Xv7nkv7n{x	�
t2ps��n{�K|Xv7n¨��v7n{n�rl�	t2�gn¨�gw���n¨p��±¬H�sygn��Â|Xrgx¥t2�gn§w�z{z��syg�7p�w�r
p���~3|X��n�r�t-|\�qæªps��yHv7n{� µ ¬¾¶©� µ x¶��2�gw��k�±�g��yHv7n µ |�¶���v7w�~
t2�gn��0w�psrut��©wX�C���Jp�n��±£/t2�gn§t©��w���nA��t±t2ps��n{�±�|���n3w��|�z�pst2p�n{�
wX�)ë�ì�í µ �#�Hp�z-�Íz{w�~§�0w��2pst7n§t7w¢w��|�z�pst©�owX��î�ë�í§¶A��|Xrgx
t2�gn�v2ps����tkt2ps��n��|��)|Xr�w��|�z�pst®��wX�Fî�ë�í
w�rH�s�¨t2�gw��7n#t2ps��n{��t2�|XtFpsrut7n�v7�-n{z�t�t2�gn#v7nA�grgn�~�n�r�t�v7n���p�w�r
rgn{n{x�t7w¨¬0nÜv7nA��v7n�rgxHn�v7n{x	�
��yHvÂ�7�J�2t7n�~áxHn{z{w�yH�H��n{����n�rgn�v-|Xt2p�w�r,wX�Hps~3|X��n�v2����v7w�~
t2�gn§x\p��2�H��|���wX�:t2�gn¨ps~3|X��n�v2����|XrgxOxHn{z{w�yH�H��n{��t2�gn¨v7n{�2�
w��syHt2p�w�r¥wX�Fv7n�rgxHn�v7n{x¢ps~3|X��n�v2�U�Cv7w�~ït2�gn±v7n{�7w��syHt2p�w�rOwX�
x\p��2�H��|���n{xÑps~3|X��n�v2��� Ê n{z{w�rgx\�s����w�yHv§�2�\�2t7n�~ð|X���7w¥xHnA�
z{w�yH�H��n{��t2�gn±�H��|�z{n�~�n�rut�wX��t2ps��n{�)�Cv7w�~àt2�gn,�2�0n{z�p��z{��wX�
t2�gn�xg|Xt-|}��|���w�yHt�£/t2�|Xt±p����Ât2ps��n{�K|Xv7n§�H��|�z{n{xot7w}v7nAñn{z�t
yg�7n�v#psr�t7n�v7n{�2t�|Xrgx�v7n�rgxHn�v2psrH�qz{w�rgz{n�v2rg���
·Ün�rg�7n��s�Í�H��|�z{n{x¡t2ps��n{�§t2�|Xtq~�w���n��#pst2�²v7n{�2�0n{z�t§t7w
t2�gnKz�|X~�n�v-|3�Jp�n��#�8w�psr�t�z{w�~§~�w�rH�s��nA´\�0n�v2p�n�rgz{nKwJz{z��sy\�
�2p�w�rò|Xv2t2p���|�z�t7��£�n�� �g�s�)t2ps��n{�9t2�|Xt}|Xv7n¥�2yH�H�0w��7n{x²t7w«¬0n
|�xXó7|�z{n�rutKt7w�n�|�z7�«w�t2�gn�vez�|XrI|X�H�8n�|XvKt7w�~�w���n3|X�|Xv2t��
|X�s��w��#psrH�o|U�gw���n�t7w���w�v2~ô�#�gn�v7nq�2t2v2ygz�t2yHv7n{�,t2�|Xt§|Xv7n
�2yH�H�0w��7n{x�t7w#¬0n��Hp�xHxHn�r¨|Xv7nFnA´J�0w��7n{x	�Xw�v�|�xXó7|�z{n�rutÂt2ps��n{�
~�w���n�w���n�v�|Xrgx�wJz{z��sygxHn�n�|�z7�Uw�t2�gn�v��g|��#�2�gw��#r�psr}�g���
yHv7n ã �¨m°�Hps��n§t2�gn{�7n§�Hv7w�¬H��n�~��K�|{��n§¬0n{n�rI|�xHx\v7n{�7�-n{x
psrq|Ü��n�v2�§¬|��7p�z#��|��¨��w�v=w��| ¤ ygnk�2t2v2ygz�t2yHv7n{���ut2�gn�v7n�|Xv7n
rgw�t��Hv2p�w�v�t7n{z-�HrHp ¤ ygn{�qt7w¥�|Xrgx\��nUt2v-|Xrg�7�|Xv7n�rutq�7t2v2ygzA�
t2yHv7n{���
��yHv¨�7w��syHt2p�w�rÍp��Kt7w�xHn{z{w�~§�8w��-n3t2�gn9�2�|�z{nq|Xv7w�yHrgx
t2�gnâ�0w�psrut��©wX�C����p�n�� psrut7wÌ|Þ�7n�tÖwX�Øz{w�ru��nA´	�Õrgw�r\�

wJz{z��sygx\psrH� µ �#pst2��v7n{�2�0n{z�t:t7w¨t2�gnÜ�8w�psr�t��©wX�S���Jp�n���¶��8w��s���
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¬��Kw���n�v2��|X�H�HpsrH��t2�gn:�2�|Xt2p�|X�\nA´\t7n�rut7��wX�t2�gn���|{��n�v7���2ygz-�
t2�gn:t2�gn:ps~3|X��n{�=w���n�v2��|X��¬��e�7n���n�v-|X�H�Hp�´Hn������/ßÂ|���n�v7�=|Xv7n
v7nA��v7n�rgxHn�v7n{x)ó�yg�2tÂ¬0nA��w�v7n�|#�u|X�,p��Â�Hv7n{x\p�z�t7n{x,t7w�|X�H�0n�|Xv��
Î�p��Ü�Hv7n{x\p�z�t2p�w�ro~�n{z-�|XrHp��2~ôw�rH�s�¥z7�|Xv-|�z�t7n�v2ps��n{�en�v2v7w�v
�#pst2�Ív7n{�2�0n{z�t¨t7w¢z�|X~�n�v-|�t2v-|Xrg�2��|Xt2p�w�rg��|XrgxÍrgw�te�#pst2�
z�|X~�n�v-|Ñv7w�t-|Xt2p�w�rg��|X¬0w�yHtUt2�gno~�wJxHn���� Ê �|�xHn¯Û��©Ú����sÚ
� Ê.- Î Ê���7 
gx\p��7z�yg�7�ªt7n{z-�HrHp ¤ ygn{�/t7w�yg�7n���|{��n�v7��wX�¾ps~3|X��n{�µ �#pst2�Iz{w���w�v,|Xrgx«xHn��Ht2�¾¶�t7w¢|X�H�Hv7w{´\ps~3|Xt2p�w�rÍz{w�~§�H��nA´
w�¬\ó2n{z�t7���/®~3|X��n{�k|Xv7n�v7n��Hv7wXó2n{z�t7n{x�w�rU|,�Hp�´\n�����¬��u���Hp�´Hn��
¬|��7p��/|Xrgx,v7n ¤ yHpsv7n:|���n��s�\xHnA�grgn:xHn��Ht2�¨��|X�sygn�£�t2�Hp��/t2�Hp��
t7n{z-�HrHp ¤ ygn±p��kw�rH�s�}yg�7nA�CyH�0��w�v:��yH�s�s�9w��| ¤ ygn±w�¬\ó2n{z�t7���

³:�gnq³�|X�0n{�2t2v2�¥�Hv7wXó�n{z�tK¬u� Ê ps~§~�w�rg�}Û��©Ú�����Ú8� ÊHÊ ì�ì�

v7n�rgxHn�v7��|��7z{n�rgn9¬��Ix\v-|{�#psrH�Í|¢�-n�te��w�yHv-|XygxJ�©�7�|�xHn{x
t2v2p�|XrH����n{�)�#�gn�v7n±t2�gn,z{w���w�v�|XrgxUxHn��Ht2��wX�/t2�gn±��n�v2t2p�z{n{�
|Xv7n:z�|X��z�yH��|Xt7n{x§¬��e|�v-|��u��t2v-|�z{n�v���³Âv2p�|XrH����n{�=|Xv7n:v7nA�grgn{x
p��	t2�gn��3|Xv7n��H�u�\�2p�z�|X�s�s�§��|Xv2��n�w�v=�|{��n���|Xv2��n�z7�|XrH��n{�:psr
z{w���w�v,w�vKxHn��Ht2�l� Ò ��t2�gn3yg�7n�v±~�w���n{�����-|X~§�H��n��8w�psr�t7�
µ ��n�v2t2p�z{n{�A¶#t2�|Xt�¬8n{z{w�~�n¨wJz{z��sygxHn{x�|Xv7n,v7n�~�w���n{x���v7w�~
t2�gne~�n{�2�l�e³:�gn�psv�t7n{z7�HrHp ¤ ygn�xHwJn{�Ürgw�tÜ�|Xrgx\��n¨t2v-|Xrg���
�|Xv7n�r�t���w��syH~�n{�±|���pst�|��-�2yH~�n{��w��| ¤ ygn¨�2yHv���|�z{n{��|Xrgx
~3|Xpsr�t-|Xpsrg�)w�rH�s��w�rgnÜ��|{��n�v�wX�/�;|X~§�H��n��8w�psr�t7���
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æªps��yHv7n !\ç # ´g|X~§�H��n�wX��|�Ý�ßl Ð ps~§�H��n�~�n�r�t7n{x¡w�r¡|
� ¤ y|Xv7n µ ! ·±¶#|Xrgx�|¨z�yH¬0n µ 9 ·�¶A�
: ;=<9Ä?> @BA i:f8É7i ü CÔú j�ÆED A ÆkdÉ2f¾É7Æ Å
i Å Ç > ikjGF,É Å&HJI ikdÉ7d

³:�gn«Ý�ßl Ð �2�\�2t7n�~ xHn{z{w�~§�8w��7n{�¢t2�gnov7n���p�w�rØ|X¬0w�yHt
t2�gn¥z�|X~�n�v-|�� ���0w�psrut��©wX�C����p�n��¦psr�t7w¡|Íz{w���n�v2psrH�Ë�7n�t�wX�
z{w�ru��nA´	�/rgw�r\�©wJz{z��sygx\psrH� µ �#pst2��v7n{�2�0n{z�tKt7w¢t2�gn��0w�psrut��
wX�C����p�n���¶§�8w��s�J�gn{x\v-|\�áÝ¥|Xru�¡xHn{z{w�~§�0w��2pst2p�w�rg�}wX�±t2�gn
�2�|�z{n}|Xv7w�yHrgx«t2�gn9z�|X~�n�v-|�|Xv7n3�0w��7�2ps¬H��n�£�psrÍt2�Hp��,�|(�
�0n�v����nKyg�7n¨|�z�yH¬0n,¬|��2p��k��w�v)t2�gne�-|X��newX�=�2ps~§�H�sp�z�pst©���
³:�gn�z�yH¬8n¢p��9t2�gn�r°xHn{z{w�~§�0w��7n{x°psrut7w��2p�´¡����v-|X~§p�xH���
�#pst2��t2�gnLK©t7w���MÜ�8w�psr�t�|Xt#t2�gn�z{n�rut7n�v)wX�/t2�gn�z�yH¬0n��g|Xrgx
t2�gnq�u�Jv-|X~§p�xI¬|��-n{�±��w�v2~§psrH�¢t2�gn9�2p�´O��|�z{n{����³:�gn9�2p�´
�u�Jv-|X~§p�xU|Xv7n��\psr}t2yHv2rl�H�2yH¬0x\ps��p�xHn{x9¬u�9z{w�rg�2t2v-|Xpsrgn{x����
·ct2v7n{n{���
³:�gn:ps~3|X��n:t2ps��n{�F|Xv7n:�H��|�z{n{x�|Xt/�H´Hn{xe�8w��2pst2p�w�rg�F�#pst2�
v7n{�2�0n{z�t=t7w,t2�gn)z�|X~�n�v-|K�8w�psr�t��©wX�S���Jp�n��±�\�7w±~,yg�2t�¬8n)v7nA�
v7n�rgxHn�v7n{xò�#�gn�r¯t2�gn¥�0w�psrut��©wX�C����p�n��ât2v-|Xrg�2��|Xt7n{��£±t2�gn��
xHw�rN� t�rgn{n{xet7w�¬8n�v7nA��v7n�rgxHn�v�p��¾t2�gn��0w�psrut��©wX�C����p�n���� �=w�v2p��
n�rut-|Xt2p�w�r?OXx\psv7n{z�t2p�w�rOw�v:�n���xJ�©wX�C����p�n��cz7�|XrH��n��
æªps��yHv7n ! �2�gw��k�ò| ! · |Xrgx 9 · nA´g|X~§�H��ncwX�I|
Ý¢yH�st2p��©ßln���n��Ñ©~3|X��n Ð |�z7�gnÕps~§�H��n�~�n�rut7n{xþyg�2psrH� |
� ¤ y|Xv7n1OXz�yH¬8n9|��,|U¬|��2p����}ægw�v±�g��yHv7n ! µ ! ·±¶A�lt2�gn3v7n{x
z�psv7z���nÑ|Xt¥t2�gnÍz{n�r�t7n�vOp���t2�gnÍz�|X~�n�v-|²�0w�psrut��©wX�C����p�n��±�
�#pst2�ot2�gn¨v7n{xO�spsrgn{�K�2�gw��#psrH�Ut2�gn3z�|X~�n�v-|�w�v2p�n�rut-|Xt2p�w�r
|Xrgxq�n���xJ�©wX�S���Jp�n��±£\¬H��|�z7�3�spsrgn{�#�2�gw��¯t2�gn�¬|��7n�xHn{z{w�~¨�
�0w��2pst2p�w�r�wX��t2�gne�2�|�z{n�£8¬H�sygnK�spsrgn{���2�gw��ût2�gn,�u�©·+t2v7n{n
xHn{z{w�~§�0w��2pst2p�w�r!wX�en�|�z-� ¤ y|�x\v-|Xr�t�£e|Xrgx¯��v7n{n�rò�spsrgn{�
�2�gw��Øpsrgx\ps��p�x\y|X��t2ps��n{���,³:�gn¨t2ps��n{�±|Xv7n§�2�gw��#ro�7�sps���ut2�s�
�2~3|X�s��n�vIt2�|Xtot2�gn�psv«�H���J�2p�z�|X�9nA´Jt7n�r�t µ xHn��sps~§pst7n{xÕ¬u�
¬H�sygn%P+¬H��|�z-���spsrgn{�;¶A�	|���t7w9n�~§�H�|��2ps��net2�|Xt�t2�gn���|Xv7n
psrgxHn��0n�rgxHn�rutkn�rut2pst2p�n{���RQ�w�t7n�t2�|Xt:t2�gn�x\p�×	n�v7n�rut ¤ y|�xJ�
v-|Xrut7�k�|{��n�x\p�×	n�v7n�rut)xHn���v7n{n{�kwX�/xHn{z{w�~§�8w��7pst2p�w�rl�Fæªps���
yHv7n ! µ 9 ·�¶l�2�gw��k�/n�|�z-�ewX�gt2�gn��2p�´Ü��|�z{n{�ªwX�gt2�gn�z�yH¬8n�|Xv7n
�2�gw��#r�psr�x\p�×	n�v7n�rut�z{w���w�v7����³:�gn±�u�Jv-|X~§p�xH��|Xv7n±�-z�|X��n{x

(B) (C)(A)

æªps��yHv7n 9\ç Ò ���©·ût2v7n{nÜt2ps��nKz�|XrU¬8n��7yH¬8x\ps�Jp�xHn{x}psr�t©��w
w�v2p�n�r�t-|Xt2p�w�rg�)psr ! · µ 9 psr 9 ·�¶A�
xHw��#r«¬�� ã ì�íât7w¢�2�gw��Õt2�gn�psrgx\ps�Jp�x\y|X��v7n���p�w�rg��� Ò �s�
��|�z{n{�:�|{��nK¬8n{n�rU�7yH¬8x\ps�Jp�xHn{x�t©�#p�z{n��
³:�gnKx\p��2t-|Xrgz{n�t7w¨t2�gn±w�yHt7n�v#��|�z{n�wX�F|e�u�Jv-|X~§p�xUz{w�v��
v7n{�7�8w�rgxH��t7w°t2�gnI��|Xv��©z��sps�H�HpsrH�ò�H��|XrgnÑwX�9|²�Jp�n��#psrH���
��v2yg�2t2yH~U��®rgz�v7n�|��2psrH��|Xrgx�xHn{z�v7n�|��2psrH�§t2�gnÜx\p��2t-|Xrgz{nÜt7w
t2�gnq��|Xv��©z��sps�H�HpsrH�O�H��|Xrgn9psrgz�v7n�|��7n{��|Xrgx�xHn{z�v7n�|��7n{�¨t2�gn
�7�|Xt2p�|X�lnA´Jt7n�r�t�z{w���n�v7n{xU¬u�}t2�gn±z�|�z7�gn��
³:�gn����©·Ìt2v7n{nÑxHn{z{w�~§�8w��7pst2p�w�rØ�H��|Xrgn{�«|Xv7nÑn�pst2�gn�v
�|Xv-|X�s��n���t7wIt2�gn¢z�yH¬0n���|�z{n¢w�vq�|��7�qt2�gw�yH���°t2�gn¢w�v2p��
��psrûwX�et2�gnIz�yH¬8nA�©z�|�z-�gn��K�7w�t2�gn�v7nÍ|Xv7nOrgw¡wJz{z��syg�2p�w�r
|Xv2t2p���|�z�t7� µ z{w�~§�|Xv7n{xÑt7w��g��yHv7n ã ¶A£ÜÙ�ÚCÛ�Ú��=t2ps��n{�¨v2yHr¡t7w
t2�gn±¬8w�yHrgxg|Xv2p�n{��wX�F|§�u�©· rgwJxHnK|Xrgx�t2�gn�psv�n�rgxJ���8w�psr�t7�
xHw¢rgw�te~�w���n9�#pst2��v7n{�2�8n{z�tet7w¢t2�gnqz�|X~�n�v-|\�¥³:�Hp��ep��
�7�gw��#rÑpsr��g��yHv7n 9 ��æªps��yHv7n 9 µ�å ¶e�7�gw��k�§t2�gn}�|Xv7n�r�t
t2ps��nKt7w�¬0nK�2yH¬0x\ps�Jp�xHn{xUpsr�v7n{x	£�g��yHv7n 9 µ Ò ¶k�2�gw��k��t2�gn
�7yH¬8x\ps�Jp��2p�w�r�wX�)t2�gn9�|Xv7n�rut§t2ps��n9psrut7w���v7w�rut�|XrgxÍ¬|�z7�
t2ps��n{� µ �#pst2�¢v7n{�7�8n{z�t�t7w�t2�gn±�0w�psrut��©wX�C���Jp�n���¶�|XrgxU�g��yHv7n
9 µ Ð ¶��2�gw��k�/t2�gn:�2yH¬8x\ps�Jp��2p�w�re�|Xv7n�rut�t2ps��n�psr¨t7w���nA�Ct�|Xrgx
v2ps����tkt2ps��n{���
æªps��yHv7nTS��2�gw��k�K�#�gn�v7n§t2ps��n{�±��w�yH��xo¬0n§v7n�yg�7n{xO¬0nA�
t®��n{n�rq�Cv-|X~�n{���ª®r3t2�gn)t7w��3v7w��±��t2�gnk�gv7�2t µ ��nA��t;¶ª��v-|X~�n��
|��-n�t}wX�¨t2ps��n{��|Xv7nOv7n�rgxHn�v7n{x	�Ö³:�gn¥¬H�sygn«|Xrgx¯��v7n{n�r
t2ps��n{�#|Xv7n�v7n�rgxHn�v7n{xq��w�v µ w�v:¬8nA��w�v7n�¶�t2�gn)�gv7�2t��Cv-|X~�n���®r
t2�gn}�7n{z{w�rgxÍ��v-|X~�n µ t7w���v7w��±��v2ps���ut;¶A�:|��¨t2�gn�z�|X~�n�v-|
µ �7�gw��#r¡psrÑv7n{x¶et2yHv2rg�qz���w�z-���#p��-n���|Xr²|�xHx\pst2p�w�r|X���7n�t
wX��t2ps��n{�K|Xv7nergw��Ø�Jp��2ps¬H��n��,³:�gw��-ne�7�gw��#rOpsrO��v7n{n�ro|Xv7n
v7n�rgxHn�v7n{x�psr�¬8w�t2����v-|X~�n{� µ p�� n��s�¾v7n�rgxHn�v7n{x¥psr�t2�gn,�gv7�2t
��v-|X~�n,|Xrgx3ó�yg�2t)v7n�yg�7n{x�psr¢t2�gn,�7n{z{w�rgx¶A�)³:ps��n{�Ü�2�gw��#r
psre¬H�sygn#|Xv7n�rgw�tª�Jp��2ps¬H��n�psret2�gn��-n{z{w�rgxK��v-|X~�n���|Xrgxe~3|{�
¬0n=xHn���n�t7n{x µ p��v2yHrHrHpsrH��w�yHt/wX�¾z�|�z7�gn:�2�|�z{n�¶A�/³:�gn��HyHv��
�H��net2ps��n{��psr¥t2�gn§�7n{z{w�rgx���v-|X~�n§|Xv7n¨rgw��Ø�Jp��2ps¬H��n�£lt2�gn��
�#ps�s�#¬0n}�H��|�z{n{x¡psrË|VU$W�XZY ¤ ygn�ygn�t7w¥¬0n�v7n�rgxHn�v7n{xÑp��
t2�gn�psv,ps~3|X��n�v2�Op��±psr���|X�sp�x	�}³:�gn�~§p�xHx\��nqv7w��&�2�gw��k�¨|
v7n�rgxHn�v2psrH�¨wX�Â|�p��7wX�©�7yHv���|�z{n)v7n�rgxHn�v2psrH�¨wX�Â|K³lv7n�¬0n{z�yH��|Xv
¬0w�rgn)xg|Xt-|��-n�t�£�t2�gn)psrHpst2p�|X�8z�|X~�n�v-|K�0w��2pst2p�w�r3p����2�gw��°psr
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! · # ´g|X~§�H��n

æHv7w�~àt2�gn��0w�psrut��©wX�C���Jp�n��

��yHt7�2p�xHn��H��wJw��JpsrH�3|Xtk�8w�psr�t��©wX�S���Jp�n�� µ v7n{x�����v-|X~§p�x¶

æªps��yHv7n[S ç /�n�yg�2psrH�3t2ps��n{�Ü|��)t2�gn,z�|X~�n�v-|�t2yHv2rg��t7w3t2�gn
v2ps���ut��

t2�gn���nA��t§ps~3|X��n¢|XrgxÑt2�gn�z�|X~�n�v-|¥�|���t2yHv2rgn{xÑt7wot2�gn
v2ps���ut3psrÑt2�gn�v2ps���ut�ps~3|X��n��Ñ³:�gnU¬8w�t2t7w�~Þv7w��Ö�2�gw��k�
|Xr¯w�yHt7�2p�xHn���p�n�� wX�±t2�gn¥Ý¢ßl Ð ���#pst2�²t2�gn¢�8w�psr�t��©wX�S�
�Jp�n��Í|XrgxKæªp�n���xJ���)�C��ä�p�n��Í�u�Jv-|X~§p�xK�7�gw��#repsrKv7n{x	�ª³:ps��n
¬0w�yHrgxg|Xv2�,z{w���w�vFz{w�v2v7n{�2�0w�rgxH�/t7w�t2�gn=��|�z{n{��wX�t2�gn:z�yH¬0n
��w�v�xHnA�grgn{��t2�gnk�H�u�\�2p�z�|X�8z�|�z7�gn�z{w�r\�g��yHv-|Xt2p�w�rl�$Q�w�t2p�z{n
t2�|Xt�t2�gn±t2ps��n{��w�yHt2�spsrgn{x¢psr�z��u|Xr¢rgw3��w�rH��n�vÜ|X�H�0n�|Xv�psr
t2�gn±v2ps����tÜps~3|X��n��8|Xrgx¢rgn��!t2ps��n{��|X�H�0n�|Xv�w�r�t2�gn±v2ps���ut
�2p�xHn�wX�/t2�gn�ps~3|X��n��
Ò �s��t2ps��n{�Ë�|{��nût2�gnû�-|X~�ná�H´\n{xÖv7n{�7w��syHt2p�w�rl� Ò
t2ps��n°p��Ív7nA�grgn{xÕ¬��Ôv7n��H��|�z�psrH�ØpstÍ�#pst2�à|!��nA��t3O(v2ps���ut��
t7w��?O(¬0w�t2t7w�~U��w�vª�Cv7w�r�t3O(¬|�z7�et2ps��n�z-�Hps��x\v7n�rl���#�gn�v7n:n�|�z7�
z7�Hps��x3z{w�rut-|Xpsrg��|Üz{w����ewX�0t2�gn#z{w�v2v7n{�2�0w�rgx\psrH�±v7n���p�w�r3wX�
t2�gn:�|Xv7n�rut�t2ps��n��/³:�gn#rgn��Ñt2ps��n{�=|Xv7n#~3|Xv2��n{x¨��w�v/��yHt2yHv7n
v7nA��v7n�rgxHn�v7n{x	�¥³:ps��n{�§|Xv7nqz{w�|Xv7�7n�rgn{xÍ¬��ov7n�~�w��JpsrH�¥t2�gn
z7�Hps��x\v7n�rò|Xrgx¡v7n��H��|�z�psrH�Ít2�gn��|Xv7n�r�t�� �qps~3|X��n�v2�Ñ¬��¡|

Render Engine
Render Engine
Render Engine

Work Queue

Done Queue

Render Engine

Display Engine

Image Database

Shared Memory

æªps��yHv7nKë ç ³:�gn�Ý�ßl Ð �2�J�7t7n�~Ö|Xv7z7�Hpst7n{z�t2yHv7n��

�g�st7n�v7n{xU��n�v7�2p�w�r�wX�/t2�gn�z7�Hps��x\v7n�rN� ��ps~3|X��n�v2���
/�w�t-|Xt2psrH�Ñt2�gn¥z�|X~�n�v-|Ix\psv7n{z�t2p�w�rûxHw�n{�9rgw�t}psru��|X�sp��
xg|Xt7n¨|Xru��wX�=t2�gnet2ps��n{���8¬HyHtÜrgn��#�s�¢nA´\�8w��7n{x¢t2ps��n{��~3|{�
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w��|�z�pst©�¥��|X�sygn{���0v7n{�2�0n{z�t2ps��n��s����Q�w�t7net2�|Xt�t2�gn3�:ä # /
w��0n�v-|Xt7w�v��0n�v���w�v2~���t2�gne�-|X~�nez�|X��z�yH��|Xt2p�w�r¥w�r¥n�|�z7�OwX�
t2�gn}v7n{x	����v7n{n�rl�:|XrgxÍ¬H�sygn�z7�|XrHrgn������m¦ |Xrgx º z{w�v��
v7n{�2�0w�rgxØt7wát2�gnËz{w���w�vÍ|XrgxÔw��|�z�pst®�+wX��t2�gn¡�|Xv7n�rut
t2ps��n��|Xrgx8¨E°l¼ ½�|Xrgx�·�°l¼ ½�z{w�v2v7n{�2�0w�rgx�t7w§t2�gn±z{w���w�v�|Xrgx
w��|�z�pst©�owX�#t2�gn�z-�Hps��xot2ps��n{���qmon3|X���7w��2ps~§�H�sp��C�¥¬��O|��2�
�2yH~§psrH�It2�gn���v7w�rut3O(¬|�z7�Ëps~3|X��n�v2�Ñp���t2�gn��;|X~�n��#n�� �g�s�
¨¿§¿¨E°$§¿¨ª½±|Xrgx�·�§À·	©E§e·�°��
Ê w��s�JpsrH�§��w�vL¨§�\��ps��n�r�¦ ç
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Î�w���n���n�v�����nk�|���n�w�¬g�7n�v2��n{x3t©��wKp��7�7ygn{�F�#pst2�3t2�gn{�-n
��w�v2~KyH��|�����æ�psv7�7t��\t2�gn{�7n±w��0n�v-|Xt2p�w�rg��|Xv7n��0n�v���w�v2~�n{x�w�r
7 ��¬Hpstepsrut7n���n�v¨��|X�sygn{���F|Xrgx«z�|XrÍ¬8nq��n�v2�on�v2v7w�v,�Hv7w�rgn��
Ê n{z{w�rgx\�s���Ht2�gn��2t2v2ygz�t2yHv7n{�kpsr�t2�gn�xg|Xt-|§|Xv7n�rgw�t#�H��|�z{n{x
yHrHp���w�v2~§�s�ÍpsrËt2�gn�|��7�7wJz�p�|Xt7n{xÑv7n���p�w�rl�°��2����w�v3nA´g|X~¨�
�H��n���t2�gn«�Cv7w�r�t��|X���3wX��t2�gn«v7n���p�w�r |��7�-w�z�p�|Xt7n{x!�#pst2�
t2�gn��|Xv7n�r�tqt2ps��n�p��qn�~§�Ht©���:t2�gn¢z7�Hps��x¡t2ps��n¢|��7�7wJz�p�|Xt7n{x
�#pst2�Ët2�|Xt��Cv7w�r�t3�|X�����#ps�s�)z{w�rut-|Xpsr°ps~3|X��n�v2�Ñ¬0n���w�rH���
psrH�«t7wIt2�gnU¬|�z-�¡�|X���2�á³:�Hp��3p��qrgw�t9|«�Hv7w�¬H��n�~ÌyHr\�
t2ps��w�rgn9wX�kt2�gn3z-�Hps��x\v7n�r�p��±v7nA��v7n�rgxHn�v7n{x	����#t2�gn3�Cv7w�r�t
z7�Hps��xUp��#v7nA��v7n�rgxHn�v7n{x	�gt2�gn±w���n�v-|X�s�Âz{w�rut2v2ps¬HyHt2p�w�r¥wX�/t2�gn
��v7w�rut3O(¬|�z7�¢v7n���p�w�rg�)�#ps�s�/xHn{z�v7n�|��7n¨|��)t2�gn��UnA×	n{z�t2ps��n��s�
¬0n{z{w�~�n¢~�w�v7n�t2v-|Xrg�2�|Xv7n�r�t�� Ê ps~§ps��|Xv2�s����p��Kt2�gn�¬|�z7�
t2ps��n:p���v7nA��v7n�rgxHn�v7n{x��gv7�2t���t2�gn#w���n�v-|X�s�¾z{w�rut2v2ps¬HyHt2p�w�r9�#ps�s�
psrgz�v7n�|��7n��\|Xrgx�t2�gn��§nA×	n{z�t2ps��n��s�§¬8n{z{w�~�n)~�w�v7n)w��| ¤ ygn��
·�ygnFt7w)�Hv7w{´\ps~§pst©�e|XrgxK��p�n��#psrH���|Xv-|X~�n�t7n�v7����t2�gn=�Cv7w�r�t
|Xrgx�¬|�z7�¢�|Xpsv7�±|Xv7n,v7nA��v7n�rgxHn�v7n{xo|XtÜrgn�|Xv2�s�¢t2�gne�;|X~�n
t2ps~�n��|Xrgx�t2�gn�v7nA��w�v7n±xHw§rgw�tkz�v7n�|Xt7n,|¨�Hv7w�¬H��n�~U�
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æªps��yHv7n±î ç Ò ��w�������w��§�H��w�t#wX�Ât2�gnÜ�7z�|X��|X¬Hps�spst©�}�2t2ygx\�§��w�v
t®��w,t2v7n�¬8n{z�yH��|Xv�¬0w�rgn)xg|Xt-|��7n�t7��yg�2psrH�Kt2�gn�Ý�yH�st2p��©ßÂn���n��
®~3|X��n Ð |�z7�gn,�2�\�2t7n�~U�

�	���G��� Ë ¹�½�Ì¾¹
Ý�n�v2��n±|e��nA��t3O(v2ps���ut��gt7w��?O(¬0w�t2t7w�~U�w�v:��v7w�rut3O(¬|�z-���|Xpsv
��w�v9��w�v2~ |Í��w���n�v¢v7n{�7w��syHt2p�w�ráps~3|X��n��à³:�Hp��Up���yg�7n{x
�#�gn�rût2�gn«z�|X~�n�v-|Ë�8w��7pst2p�w�r!�|��¢rgw�t¢z7�|XrH��n{x	�K¬HyHt
t2�gnËv7n���p�w�rÕp��I��n{�7�«ps~§�8w�v2t-|Xr�t µ Û�Ú�ÍuÚ��qt2�gnËyg�7n�vI�|��
t2yHv2rgn{xqt2�gn���p�n��²�Cv2yg�7t2yH~5|���|{�g¶A�=³:�gn���nA��t3O(v2ps���utk|Xrgx
t7w��?O(¬0w�t2t7w�~è�|Xpsv7�¨|Xv7n§�Hv7wJx\ygz{n{xo¬��O��w��:���|��7�K�g�st7n�v��
psrH�¢w�v,�2yH¬\�©�-|X~§�H�spsrH�g�/xHn��0n�rgx\psrH��w�rI�#�Hp�z7�I�g�st7n�v2psrH�
~�wJxHn�yg�7n{x°psròt2�gn¥w�v2ps��psr|X��v7n�rgxHn�v2psrH�g�&Ý�n�v2��psrH�Ë|
��v7w�rut3O(¬|�z-�,�|Xpsv�p����7ps~§�H�s�,z{w�~§�0w��2pst2psrH�±t2�gn��Cv7w�r�t=|Xrgx
¬|�z-�q�|Xpsv7�)t7w���n�t2�gn�v��

�	���G�ÏÎ Ð ¹�ÑÂ¿ª¹u½
Ê ps~§�H�s��v7n�rgxHn�vK|�v7n���p�w�r¥t7w�|Xr¥ps~3|X��n��Üä�³  p���yg�7n{x
|��=t2�gnkv7n�rgxHn�v2psrH�¨n�rH��psrgn����-w,|Xru�Jt2�HpsrH�et2�|Xt=äÜ³  z�|Xr
v7n�rgxHn�v�z�|Xr�¬8n�v7n�rgxHn�v7n{x¢|XrgxUz�|�z7�gn{x�psrUw�yHv)�2�\�2t7n�~U�
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³:�gn,v7n{�2yH�st7����n�v7n¨w�¬Ht-|Xpsrgn{x�yg�2psrH��| Ê.- )��v2ps��psr 9 ì�ì�ì
z{w�~§�HyHt7n�v��#pst2��S 7 ! ë�ì�Ý�Î)��Ý¢�÷ Ê / ã ì  �Hv7w�z{n{�-�7w�v7���
mon¥yg�-n¥|Ít2v7n�¬0n{z�yH��|XvU¬0w�rgnOxg|Xt-|��7n�t����#�Hp�z7�û|XránA´J�
t2v7n�~�n��s�K�Hps���\��v7n{�7w��syHt2p�w�r3�7z�|Xr¨wX�t2�gn:�2�0w�rH���±~3|Xt7n�v2p�|X�
psrg�7p�xHnKwX�=¬0w�rgn{��£¾t2�gn,w�v2ps��psr|X����Óc��Ôexg|Xt-|��7n�t�p���´�ÕoÖ×Ô��
mon�~�n�|��2yHv7n{x²t2�gn��2yg�2t-|Xpsrgn{xËv-|Xt7n�|Xtq�#�Hp�z7�°v7n�rgxHn�v
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÷Fv7w�z{n{�7�-w�v7� /�|Xt7n Ê �8n{n{xJ�4Ù�� /�|Xt7n Ê �0n{n{xJ�4Ù)�
ã ã � S 7 ã � ì�ì ì\� î 9 ã � ì�ì
! ! � � ã ã � � î ! � ì � ! � 7��
S � � î � Sg� ë�î ë\� î�S îJ� 7��
7 ã�! � ë 7 � S�î ã�ã � ë ã ë\� 7
ã � ! � � ! ã � � î !�! � 9 9 ì\� ë
9�! � 9 � 9 S ! � 7 Suë\� S � ! � !

³�|X¬H��n ã�ç Ê z�|X��|X¬Hps�spst®���7t2ygx\����w�v�t©��w9t2v7n�¬8n{z�yH��|XvÜ¬0w�rgn
xg|Xt-|��7n�t7�}yg�2psrH��t2�gn¥Ý¢yH�st2p��©ßln���n��K®~3|X��n Ð |�z-�gnO�2�\���
t7n�~U�F³:�gn�v-|Xt7n{��|Xv7n�t2ps��n{�#�0n�v)�7n{z{w�rgx	�

æªps��yHv7n 7 ç äFw��syH~�n�v7n�rgxHn�v2psrH�¨|�Ã���Ø Ô t2v7n�¬8n{z�yH��|Xv�¬0w�rgn
xg|Xt-|��7n�tFyg�7psrH�±t2�gnkÝ¢yH�st2p��©ßln���n��¾®~3|X��n Ð |�z7�gn��2�\�2t7n�~U�
®rgx\ps��p�x\y|X�lt2ps��n{��|Xv7n±w�yHt2�spsrgn{xUpsr���n��s��w��±�
t-|��2�\��|Xv7n,�0n�v���w�v2~�n{x¢¬u��z{w�yHr�t2psrH�}t2�gnKr�yH~K¬0n�v±z{w�~¨�
�H��n�t7n{xËx\yHv2psrH��|¥�H´Hn{xÑpsrut7n�v2��|X��wX� ã ì«�7n{z{w�rgxH���²mon
x\p�xUrgw�t)~�n�|��2yHv7nK�2yH¬0x\ps�Jp�xHn±w�v)~�n�v2��nKt-|��2�J���g|��kt2�gn��
�|X�H�0n�re~,ygz7�§��n{�7�/wX��t7n�rl��xHw�rgw�t/wJz{z�yHv/psr¨|��2yg�7t-|Xpsrgn{x
��|��2�Hp�w�rl�)|Xrgx°t-|X��n�~,ygz7�ò��n{�7�9z{w�~§�HyHt-|Xt2p�w�r|X�±nA×	w�v2t
t2�|XrUv7n�rgxHn�v2psrH�g�
��yHv}�7z�|X��|X¬Hps�spst©�²�2t2ygx\�Ñ��|��9�0n�v���w�v2~�n{x²yg�2psrH��w�yHv
Ý�ßl Ð �7�J�2t7n�~U�\äÜ³  � �kwX×8�©�7z�v7n{n�rUv7n�rgxHn�v2psrH�3z�|X�|X¬Hps���
pst©� µ �Jp�|¨Ý¢n{�-|�¶A�g|Xrgx}äÜ³  � �k�7wX��t©�:|Xv7nA��¬|��7n{xUv-|��u�©z�|��7t
p��7wX�©�2yHv���|�z{n�n�rH��psrgn�t7w«v7n�rgxHn�v9ps~3|X��n�v2���c³:�gnUps~3|X��n
t2ps��n{�)|X�s�l�|���nK|¨v7n{�7w��syHt2p�w�r¢wX�6´�Ã�Ú ½ �Hp�´Hn������
³:�gneÝ¢ßÂ Ð ��w��syH~�nKv7n�rgxHn�v7n�v�nA´\�8n�v2p�n�rgz{n{��v7w�yH���H�s�
�spsrgn�|Xv)�2�0n{n{xJ��yH�}��w�v#|%Ã���Ø Ô |Xrgx×��´�Ã Ô ��n�v7�2p�w�rg�kwX�/t2�gn
t2v7n�¬0n{z�yH��|XvKxg|Xt-|��7n�t���|��K�2�gw��#rOpsrOt-|X¬H��n ã |Xrgx��g��yHv7n
îJ�Í³:�gnU|X�H�|Xv7n�rut3�2yH�0n�v����spsrgn�|Xv��2�0n{n{xJ��yH����w�v§Ý�ßl Ð
p��9x\ygnUt7wIt2�gnUv-|XrH��n�wX�±v-|Xt7n{����w�vqx\p�×	n�v7n�rut}ruyH~,¬8n�v

wX���Hv7w�z{n{�7�-w�v7� ç v2yHrg�Ü�#pst2�Ow�rgne�Hv7w�z{n{�7�-w�vÜ�7�gw�� ~Kygz-�
��|Xv2��n�v�v-|XrH��n¨psr¥t2�gn¨r�yH~K¬0n�vKwX��t2ps��n{��v7n�rgxHn�v7n{xo�8n�v±|
�-n{z{w�rgxKt2�|Xr¨v2yHrg�/�#pst2� 9�! �Hv7wJz{n{�7�7w�v7��� Ê w�~�n�t2ps��n{��|Xv7n
~�w�v7n#nA´\�0n�rg�2ps��n:t7wÜv7n�rgxHn�vFt2�|Xr�w�t2�gn�v7��£ut2ps��n{��t2�|Xt=|Xv7n
~�w�v7nK� ¤ y|Xv7n±t7w�ygz7����n{�-�k~�n�~�w�v2�}t2�|Xr�t2ps��n{�)t2�|Xt�|Xv7n
��w�rH�«t2v-|X�8n���w�p�xH���¯³:�gn�v-|Xt7n{�§��w�v�v2yHrg���#pst2�°�2~3|X�s��n�v
r�yH~K¬0n�v7�¨wX�:�Hv7wJz{n{�7�7w�v7�e�2�gw�yH��x«�Hv7w�¬|X¬H�s�o¬8n3�Hps���gn�v��
Ò �9n�|�z7�ò�Hv7wJz{n{�7�7w�v}�|��9pst7��w��#ròz{w��u�¯wX�Kt2�gn¥xg|Xt-|\�
t2�gn�v7n��2�gw�yH��x9¬0n)rgwe�2yH�0n�v����spsrgn�|Xvk�7z�|X�spsrH�ex\ygn�t7wexg|Xt-|
�gt2t2psrH�3psrut7w§t2�gn��Hv7wJz{n{�7�7w�vkz�|�z-�gn{���
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mon=�|{��n=psrut2v7wJx\ygz{n{xew�yHvªÝ�yH�st2p��©ßÂn���n��J®~3|X��n Ð |�z-�HpsrH�
�7�J�2t7n�~U�!©t9~3|Xpsrut-|Xpsrg�U|«�7n�t9wX�±ps~3|X��n¢t2ps��n{�q��w�v9psr\�
t7n�v-|�z�t2ps��n�x\p��2�H��|��¡�#�Hps��n¢|I�7n�t3wX�±�|Xv-|X�s��n����Hv7w�z{n{�-�7n{�
v7n�rgxHn�vergn��&ps~3|X��n�v2���O��yHv§�2�\�2t7n�~ô�|��,�2ygz{z{n{�-���CyH�s�s�
xHn{z{w�yH�H��n{xKv7n�rgxHn�v2psrH��v-|Xt7n{�l�Cv7w�~cx\p��2�H��|{��v-|Xt7n{���X|X�s��w��k�
��w�v0��|Xpsv2�s�Ü�7��w��«v7n�rgxHn�v2psrH�g�X�#�Hps��n=�Hv7w��Jp�x\psrH��psr�t7n�v-|�z�t2ps��n
x\p��7�H��|{�¢wX�:ps~3|X��n�v2���e³:�gn§�2�J�7t7n�~ nA´\�0n�v2p�n�rgz{n{���spsrgn�|Xv
�-z�|X�spsrH�,w�r�|Xr���v2ps��psr 9 ì�ì�ì Ê Ý�÷«yH�9t7w 9�! �Hv7w�z{n{�-�7w�v7���
Ð yHv2v7n�r�t2�s���qw�yHvÍ�2�\�2t7n�~�yg�7n{�«|¯v7w�yHrgxJ��v7w�¬Hpsr5|X�\�
�Hv7w�|�z-�,t7w)yH�8xg|Xt2psrH��t2ps��n{���ª³:�Hp��Âp���rgw�t/�2y\Ï3z�p�n�rutª�#�gn�r
t2�gn�v7n�|Xv7n)|Ü��|Xv2��nkr�yH~K¬0n�v�wX�0t2ps��n{�F¬0n�psrH�Kx\p��2�H��|���n{x	�F©�
t2�gn�v7n±|Xv7n�|e��|Xv2��nÜr�yH~K¬0n�v)wX��t2ps��n{���\t2�gnÜv-|Xt7n±|Xt#�#�Hp�z-�
t2ps��n{�#|Xv7n�yH�8xg|Xt7n�p����2��w��±�g|Xrgxqpst:z�|Xr9¬0n{z{w�~�nÜx\p�Ï3z�yH�st
t7w�r|���ps�u|Xt7n)|Xr�n�r���psv7w�rH~�n�r�t���mon#�H��|Xr§t7wÜps~§�H��n�~�n�r�t
|Xr§n�v2v7w�v��ª|Xrgx¨�Jp�n��:�©x\v2ps��n�r3�7z-�gn{x\yH��n�v��/mon:�H��|Xr�t7wÜv7nA�
�H��|�z{nqt2�gnqv7n�rgxHn�v2psrH�¥n�rH��psrgn��¥³:�gn�v7nqp��,z{w�rg�7p�xHn�v-|X¬H��n
w���n�v2�gn�|�xo��w�vKv7n�rgxHn�v2psrH�O|}��v-|X~�nqpsr«äÜ³  ��|Xrgxopst,p��
rgw�tew��Ht2ps~§ps��n{xÍ��w�v,t7nA´Jt2yHv7nA��¬|��-n{xI��w��syH~�nq�Jp��2y|X�sps��|(�
t2p�w�rl�&³:�Hpsv7x	�Ü��n¥�H��|Xròt7w¡|XyH��~�n�r�tUt2�gno�2�\�2t7n�~�t7w
�|Xrgx\��nU~KyH�st2psv7n{�7w��syHt2p�w�rl�#t2ps~�nA����|Xv2�Ñxg|Xt-|��7n�t7���¡ß�|��2t��
��n¥�H��|Xròt7wÍ~�w���now�yHvU�2�\�2t7n�~�t7wÑz��syg�2t7n�vUwX�¨ß	psruy\´
��w�v2�J�7t-|Xt2p�w�rg����|��¨z{w�rut7n�~§�0w�v-|Xv2����v-|X�H�Hp�z{�§z�|Xv7xH��|Xv7n
~,ygz7�¢��|��7t7n�v)t2�|Xr�t2�gn¨��v2ps��psr 9 ì�ì�ì�� ��©r\�grHpst7n�/�n�|X�spst©� 9
��v-|X�H�Hp�z{���2yH¬g�2�\�2t7n�~U�
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³:�Hp��=xHw�z�yH~�n�r�t=��|��=�Hv7n��|Xv7n{x3|��=|Xrq|�z{z{w�yHr�t�wX�0��w�v2�
�7�8w�rg�7w�v7n{xU¬u�U|Xr�|X��n�rgz��UwX��t2�gn�Ù�rHpst7n{x Ê t-|Xt7n{� - w����
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